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(54) HOTMELT PRESSURE SENSITIVE ADHESIVE 
COMPOSITION 

katSJa f Wc ' ARAKAWA WNSAN KAGAKU KOGYO KABUSHIKI 
cSStm r/«i!f I !f S l CO T or J atc , b0dy u' °/ 21 ' l - chom e, Hiranomachi, Higashi-ku, 
Osaka-shi, Japan, do hereby declare the invention, for which we pray that a patent 
may be granted to us, and the method by which it is to be performed, to be 
particularly described in and by the following statement — 

This invention relates to a novel hotmelt pressure sensitive adhesive 
composition, more particularly to an adhesive composition which is applicable to a 
tape sheet or like base material in molten state and which exhibits pressure 
sensitive adhesive properties when cooled. pleasure 

In view of the health of workers and pollution control, attention has been 
formed, m recent years, on pressure sensitive adhesives of the hotmelt type 
containing no solvent. 3V 

As a,readv k. now n. pressure sensitive adhesives must be excellent in the three 
«r X'T P r °P w e ? les of tackiness, adhesion and cohesion. Furthermore with those 
of the hotmelt type which are applied to the base material in molten state, the 
adhesives must be free of coloration when melted and must have excellent stability 
sfatewnf ZTSLSS i^T^r a PP» Ci *on to the base material in molten 
SS adLs^ropfrtiS 1 *"* ^ ° f ^ ta ^ ° f the ^-mentioned 

c<, n c!H ° We ^ r ' • " e requirements have not been fulfilled by conventional pressure 
sensitive adhesives of the hotmelt type. For example, block copolymers prepared 
by the anionic copolymenzation of diene polymers such as polyisoprene 
polybutadiene, etc. and polyvinyl arenes such as polystyrene are proposed fm Sse 
SL^S^f '"f^nt of hotmelt pressure sensitive adhesives. The proposal 
feS^^t 6 ^ SH1Ce tl tt b, o ck , c °P ol y, mers h ave outstanding cohesion and 
* e ™°P lastl . clty - Ho^er, the block copolymers are low in compatibility with 
terpene, resins, glycerin esters or rosin, glycerin esters of hydrogenated rosin 
fSSa^SAru C l tCTS ° f W^enated rosin, coumarone-indene restns, pefroTeum 
SHil'^^T tackifiers with the result that the composition of two 
KSr i? the above-mentioned block copolymer and tackifier has extremely 
ow tackiness and is not usable in practice. It therefore becomes necessary to 
improve the compatibility of the block copolymer with the tackifer and to impart 
greater tackiness to the composition by using an extender oil conjointly with the 
block copolymer which extender oil is compatible with the polyvinyl arene 
constituent of the block copolymer but compatible with the diene polymer as 
described in U.S. Patent No. 3,239,478, whereas the use of such extendi oil 
jtZLl 0 ^' th f e characteristic property of the block copolymer and I adverse y 
affectethe stabdity of the composition after it has been applied to the base material 
«*■ k e ^ eren " 15 herein mad e to our prior U.K. Patent Specification No. 1,1767443 
which describes a pressure-sensitive adhesive which comprises one or more 
natural or synthetic rubbers and a hydrogenated hydrocarbon resin tackifier 
This invention provides a hotmelt pressure sensitive adhesive composition 
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containing a block copolymer as its elastomer ingredient and excellent in the three 
adhesive properties of tackiness, adhesion and cohesion notwithstana ng that the 

fiSEPXfSS d ° - S *? C T ta " ? extender oil - the composition thus be ng free 
from the foregoing drawbacks due to the use of extender oil 

free TfcZ^^SSSSSt* ' h ° tmClt WlUch is 5 

This invention further provides a hotmelt pressure sensitive adhesive which is 
free of aging after it has been applied to the base material a ° neSIVe wn,ctl 15 

10 com Jrfces™ PreSSUrC com P ositi <>n of the present invention 

(a) a block copolymer having the general formula 10 

A— B or A — B — A 

Sv[ e Jr A V homopolymer of a vinyl arene or a copolymer of two or more 
vinyl arenes having an average molecular weight of from 5 000 to 125 000 Bk 
a hpmopolymr of a conjugated diene or a copolymer of two oTmore is 

20 {) f m n?rff h! Cd a -T at l° Petroleum resin, present in an amount of from 30 to 

nSSLSf? K y ei i ght ' ba - sed on 100 wei 8 ht P art s of the block copolymer 20 
prepared by polymerizing a cracked petroleum fraction boiling at a 
temperature within the range of from -10 to 280°C and contafninc 
po ymenzab e unsaturated hydrocarbons, at least 50% by weight of wSch are 
25 ^f" Z h b H ar r atlC hydrocarbons, and hydrogenatinf the resulting 

25 aromatic hydrocabon resin to a hydrogenation degree of aromatic rine as 

^otT^SZ 3 ^* 0 10 ^- ? C ^rogen^uonVgre'TaSuc 
£nL,- hydrogenation degree" referred to herein is determined bv the 
following equation based on the infrared absorbancy at 700 enr" Y 
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ABSORBENCY AT 700cm" 1 \ 

HYDROGENATION DEGREE / AFTER* 5bSS 
OF AROMATIC RING :$) = ll- HYOROGENATION 



ABSORBENCY AT 700cm" 1 
OF FETROLEUM RESIN / 
BEFORE HYDROGENATION / 



x 100 



A - B (I) 



A— B— A 



Lre HAf ,1 3re thC Sam r? aS above and in th « formula (II) polymer blocks A 
are those of the same or different vinyl arenes. The polymer block A has an 

Sr^f™ 81110 "' 000 ' 0 125 ' 000 ' Prefcrably P of y ir000 Ho 100 000 and 
preferably a glass transition temperature of at least 20°C ThV m^™.-* 

chS tmg thC P °! ym , er bl ° ck are one OT at Sast two of sTyre^e, methane 
*° ra s ' rene f vinyl toluene, vinyl xylene, vinyl naphthalene and 1 ikrvin^y larenel' 
Preferably polymer block A is polystyrene. The conjugated diene polymer Woc^ B 
ffn^ rt. rag ? m ? lecu ¥ we ight of 15,000 to 250,000, preferaCryTf 25 S to 
150,000. The glass transition temperature of the polymer Block B is preferably a° 



25 



35 SS ta f ckiness > . cohesi °n and adhesion in spite of the absence of any extended oil is 

when no ex tender oiPk £^™S are a 1 incapable of giving satisfactory tackiness 
extender oil is used and that the aforementioned specific hydrogenated 

40 S^JPSSSRl^ ° Dly CXhibitS SUCh ° UtStanding P-Pe y rtts 8 1„ na ;„ d 

formula* bl ° Ck C ° P0lvmer to be used in th" invention is represented by the general 4 ° 
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least 50°C, more preferably at least 100°C, lower than that of the polymer block A. 
The polymer block B is prepared from one or at least two of conjugated dienes 
such as butadiene, isoprene or piperylene. The amount of the polymer block B 
contained in the block copolymer must be at least 20% by weight and may 

5 preferably be in the range of 20 to 80% by weight. The block A and block B may be J 

bonded together directly or with a suitable coupling agent such as dibromobutane 
or divinyl benzene. 

The block copolymer may be hydrogenated partially or completely. Usually, 
the polymer block B in the block copolymer may be hydrogenated to ensure 

10 improved weather resistance. K 
Representative block copolymers are those having the formula (I) in which 
polymer block A is polystyrene and polymer block B is polybutadiene and those 
having the formula (II) in which each polymer block A is polystyrene and polymer 
block B is polybutadiene, polyisopropene or hydrogenated polyisoprene, the latter 

15 block copolymer (II) being the most preferable. Preferable block copolymers (I) \i 
are, for example, polystyrene-polybutadiene block copolymer and preferably 
block copolymers (II), are, for example, polystyrene-polybutadiene-polystyrene 
block copolymer, polystyrene-polyisoprene-polystyrene block copolymer and 
polystyrene-hydrogenated polyisoprene-polystyrene block copolymer. These 

20 copolymers are easily available under the trade marks of "Solprene 1205" 21 
(polystyrene-polybutadiene block copolymer of Phillips Petroleum Company, 
U.S.A.), "Cariflex TR — 1102" (polystyrene-polybutadiene-polystyrene block 
copolymer of Shell Chemical Company, U.S.A.) "Cariflex TR— 1107" 
(polystyrene-polyisoprene-polystyrene block copolymer of Shell Chemical 

25 Company, U.S.A.) and "Kraton GX— 6500" (polystyrene-hydrogenated 2 
polyisoprene-polystyrene block copolymer of Shell Chemical Company, U.S.A.). 

The block copolymer can be prepared by known methods, preferably by 
living polymerization known in the art. For example, vinyl arenes are polymerized 
in the presence of a lithium based initiator such as lithium metal, alkyl lithium or 

30 dilithium initiator to obtain a vinyl arene polymer having a specified molecular 31 
weight, and a conjugated diene is then added to the reaction system for 
polymerization to obtain a polyvinyl arene-polydiene block copolymer having the 
formula (I) of the desired molecular weight. When a block copolymer having the 
formula (II) is desired, a vinyl arene is further added to the resulting reaction 

35 system to effect polymerization and to thereby obtain a vinyl arene-diene-vinyl 3 

arene block copolymer having the desired molecular weight. Generally, the 
polymerization reaction is conducted in the presence of a polar or non-polar 
solvent. When it is desired to obtain a copolymer having a diene polymer block of 
high cis structure, isoprene is used as the diene and polymerization is effected in a 

40 non-polar solvent. If a more branched structure is desired, a polar solvent may be 41 
used. Where the polymerization system contains a suitable coupling agent, the 
polymer blocks A and polymer block B can be coupled together with the aid of the 
coupling agent. 

The block copolymer described is an elastomer which per se has rubber-like 

45 elasticity and the rmoplasti city and is soluble in organic hydrocarbon solvents such 4 
as cyclohexane, toluene, benzene, xylene, etc. Furthermore, it is possible to 
produce a block copolymer of the desired molecular weight in accordance with 
the reaction conditions. Thus the copolymer obtained is usable as it is unlike 
natural rubber which requires vulcanization and mastication. 

50 According to the present invention, it is essential to use a hydrogenated 51 

product of specified aromatic petroleum resin. This makes it possible to obtain an 
excellent hotmelt pressure sensitive adhesive which contains the above-stated 
block copolymer as its elastomer component, without using an extruder oil. 
The aromatic petroleum resin to be used in this invention is prepared from a 

55 petroleum fraction containing at least 50% by weight of polymerizable aromatic 5: 
hydrocarbons based on the total weight of the polymerizable unsaturated 
hydrocarbons contained therein. The polymerizable aromatic hydrocarbons 
include aromatic hydrocarbons having a polymerizable double bond either on the 
side chain or in the condensed ring. Examples thereof are styrene, ar-methyl 

00 styrene, vinyl toluene, vinyl xylene, propenyl benzene, indene, methyl indene, 6; 

ethyl indene, etc. Usually the above starting fraction is obtained by cracking or 
reforming petroleum naphtha and boils in the range of -10 to 280° C, preferably 
-10 to 260°C. Such petroleum fractions may contain polymerizable unsaturated 
hydrocarbons other than polymerizable aromatic hydrocarbons. The 

65 polymerizable unsaturated hydrocarbons other than polymerizable aromatic e : 
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100- P C under atao^S o^^^t^^'v*™ 1 * " "» <• 
resin from which the catalyst a nH p i essure Ior z jo « hours. The resultant 

colorless or brown in tSff Prefetch 1?? T ™° VS $ is -i n oi, y to mass form . 10 
softening pointTu^o l&'C SSSh St E^,*?^ 0 ' a solid havi "g a 

hydrSSd?Tte tSffi ""J* V^ciam resin is then 
compftibffltj ' with the b^ C Kno& e »H e, J S 2? im P ort j«»t effect on the 15 
resulting coiporitio^S^n^Jh^J^ taok ? ness ai ? d adhesion of the 
rings b/hydrS?^ th h e 

colouration and variations £ VSty l^^t^T 10 ' 1 to , undergo 
hydrogenation is effected to a WSffin io loov' t^ 1 * 

80%, more nartteukvb S f n S5> • T pl fi a , h ydrogenation degree of 30 to 
polystyrene Cck^poPymer^O t^/V^r&^r^^^ 

40 weight parts of the resin used ThlS^I^- t0 20 P ^ by wei « ht - based on H» 
witlfin 0.5 to 10 hours hydrogenation reaction generally is completed 

45 than 125°C. Especially ^ore3fiTr^rt,«« h . Vmg s °f tenm 8 P°mts of not high 

most preferably MtoK^el^tel^ r S °K, ening P oint of 20 to 70 ° c . « 
solid resin. Lm liqu,d resin ls Preferably used in admixture with 
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prepJredby"^ this invention is 

resin with a Banbury"! mixer ^te SH^u^^ petroleum 
preferably at a temp^rat™ of from ™20 t fee "^^^K™ 1 ^ 
components is 30 10*300 parts bv weirt? J^S^ 6 the *? two 
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components is 30 to 300 nam bv weight nUS. ^ e / a ^° between these two 
the latter per 100 part ^ySrfrt of 3S%^2? l SSi? 0 .- tO 2 S partS b * Wei « ht ' of 
SBR, polyisobutylene etc anSriSuT • 1 S y" thetlc nibb«s such as random 
55 employed SS^b^StiSS^v^ 1 accta ? e ^P^W can be conjoint^ 

aromatic petroleurr f risk ^Sto^^r mpl ° yabIe with the hyWnated 55 
polyterpeiie resElycerin Sfers ofh^d^S^ SUCh as Mmgenatel rosin, 
hydrogenated rosmf mS esSs of SSSSESS^ roSln ' P^erythritol esters of 
hydrogenated rosin tfSS^ ,° Sm ' ^ her 31(101101 esters 

60 such amounts that they will nrt deoade 8?£5h ln 8 red « nt ? mus t °e used in 

stability against aging or the comffiJ T «m c . kmess . adhesion . cohesion and 60 
invention need not Lve to^5B2^iS ined - The com P°? i «on of this 
heretofore been used as an ^SSaSL&S a £ ny extender °« which has 
practice, the con^^^^^^^^ «» in the conventional 
65 Preventing^ oxi^^^ ^ 
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viscosity. These additives should also be used in such amounts that they will not 
deteriorate the properties of the composition. 

The pressure sensitive adhesive composition of this invention is applied, in 
molten state, to various base materials which are in a sheet-like form such as film 

5 and sheet. Examples of the sheet-like base materials are paper, plastic film, plastic 

sheet, woven fabric, nonwoven fabric, wood plate, metal plate, glass plate, rubber 
sheet, synthetic paper, tape, tile, laminate, etc. The preferable melting 
temperature of the composition is usually from 120 to 200°C Advantageously 
usable are compositions having melt viscosities of 10,000 to 230,000 cps. Usually, 

10 the molten composition is applied to the surface of base material by an applicator, 

roll coater or like coating means and is then cooled. The coating may usually have 
a thickness of 10 to 500 microns. Alternatively, the base material is continuously 
passed through a molten composition, whereby coatings are formed on the 
surfaces and subsequently cooled. Similarly various other known applicating 

15 method are employable. For example, the present composition may be extruded in 
molten state to produce a film or sheet, on one or both surface of which is adhered 
releasing paper. 

For a better understanding of the invention examples are given below. 

Example 1. 

20 By steam cracking of petroleum naphtha, a hydrocarbon fraction was 

obtained which had a boiling point of 130 to 240°C and contained 52 wt. % of 
styrene, indene and their polymerizable derivatives, 39 wt. % of non-polymerizable 
aromatics, 3 wt. % of olefin, less than 1 wt. % of diolefin and 5 wt. % of paraffin and 
naphthene. To 1,000 g of the hydrocarbon fraction was added 300 g of 

25 hydrocarbons consisting of 58 wt. % of olefin and 42 wt. % of paraffin and obtained 
by removing diolefin from a hydrocarbon fraction boiling at -10 to 15°C. To the 
mixture was added 13 g of boron trifluoride-phenolate as a catalyst, and the 
mixture was then polymerized at a temperature of 30° C for 3 hours. To the 
resulting reaction mixture was added a 10 wt. % aqueous sodium hydroxide 

30 solution and then the mixture was heated at a temperature of 80°C under an 
atmospheric pressure. 

After the aqueous phase was separated off, the reaction mixture was washed 
with hot water at 50°C three times and was thereafter heated to 180°C under a 
reduced pressure of 5 mm Hg to remove unreacted substances and low polymers. 

35 As a result, 480 g of a hydrocarbon resin having a ball and ring softening point of 

55°C was obtained. The resin will be referred to as Sample resin 1 hereinafter. 

100 g of the aromatic petroleum resin thus obtained and 100 g of cyclohexane 
were dissolved in an autoclave to prepare a solution, which was then heated to 
200°C and at hydrogen pressure of 200 kg/cm 2 in the presence of 8 g of Raney 

40 nickel catalyst for 2 hours. After the reaction, the catalyst was removed by passing 
the resulting hydrogenated solution through a glass filter. Subsequently, 
cyclohexane was distilled off from the solution to obtain 100 g of a hydrogenated 
resin having a hydrogenation degree of 12% and a softening point of 55°C. The 
resin will be referred to as Sample resin 2. 

45 In the same manner as above, hydrogenated resins having different 

hydrogenation degrees and softening points were prepared from Sample resin 1 by 
varying the kind and amount of catalyst, hydrogen pressure, reaction temperature 
and time as listed in Table 1 below, each hydrogenated resin thus obtained being 
hereinafter referred to as Sample resin 3, 4, 5, 6 or 7 as shown in Table 1. 
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100 g of commercial polystyrene-polybutadiene-polystyrene block copolymer 
(tr ^ de ,7n rk: "S ar l flex TR_ ll02 "' P r °duct of Shell Chemical Company, U.S.A.) 
and 140 g of Sample resin 4 were mixed together, and 1 g of zinc 
di-n-butyldithiocarbamate (antioxidant) was further added. The resulting mixture 
5 was mixed at 1 20°C and then heated to 180°C to prepare an adhesive composition 

having a melt viscosity of 40,000 to 60,000 cps. In the same manner as above; similar 
compositions were prepared using Sample resins 3, 5 and 6 listed in Table 1. 
Likewise Sample resins 1 to 2 and glycerin ester of hydrogenated rosin, 
pentaerythntoj ester of hydrogenated rosin, terpene resin and 2-methyl-2-butene- 
10 piperylene resin were used to prepare like compositions for comparison. 1 
Each of the compositions was applied, at the same temperature as above, to a 
polyester film (trade mark: "Lurnirror", product of Toray Industries, Inc., Japan) 
to a thickness of 150 ^ by an applicator to prepare a pressure sensitive adhesive 

1 <; tap ^oI? e r tape w * s then cooled at 20 ° C > Ieft to stand for 12 hours an d *cn tested 

is at 20 C for tackiness, adhesion and cohesion, with the results given in Table 2 1 

below. 

Furthermore after the application of the composition, the adhesive tape was 
left to standat 70°C for 3 days in an air oven and thereafter maintained at 20°C for 
12 hours. The tape was then similarly tested to determine degradation due to 
M aging. The results are given in parentheses in Table 2. 2 

The properties of the adhesive tape were determined by the following 
methods as specified by Pressure Sensitive Tape Council (PSTC) 
Tackiness: 

A polyester film, 25 mm x 300 mm, was coated with the adhesive composition 
Z3 by an applicator, and the tape obtained was tested to measure tackiness in 2 

accordance with the method of PSTC— 6. The polyester film was placed on a 
horizontal plate, with the coated surface up, and another plate was placed at one 
end of the polyester film so as to extend upward obliquely at an angle of 30°. with 
the horizontal plate, a steel ball 10 mm is diameter was rolled down the oblique 
plate from a position 10 cm from the bottom of the plate, and the distance the steel 3 
ball rolled along on the adhesive surface of the polyester film was measured. The 
smaller the measured value, the better is the result. 
Adhesion: 

A polyester film, 15 mm in width, was coated with the adhesive composition 
by an applicator to prepare an adhesive tape. As specified under PSTC— 1, the 3 
tape was adhered to a stainless steel panel, and the panel was placed on a Tensilon 
(Registered Trade Mark) tester, UTM— III model (manufactured by Toyo 
r C S ln ? ^ trum ^ nt . s Co *' Ltd " Ja P an ) an <* subjected to a peeling test at an angle 
4ft 5? , °. at 300 mm / rnin ^ measure the load required fer peeling. 

w Cohesion: ■ r e 4 

A polyester film, 1 5 mm in width, was coated with an adhesive composition to 
prepare an adhesive tape. The test piece was adhered to a glass panel over an area 
ot 15 mm x 5 mm and the panel was placed on the same Tensilon tester as above 
and subjected to shearing tension test at a constant rate of 5 mm/min. When the 

^ adhered test piece was displaced from the original place on the glass panel, the 4 

load required therefor was measured. 
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„,... . Example 4. 

With agitation and water-bath cooling, 120 g of boron trifluoride ethereate 
was added dropw.se to 12 kg of a fraction 'boiling in the range of 140 to 200'C 
obtained by thermal cracking of petroleum naphtha. ThfstartW fraction 

°/° n of tfnl^- % 0 £, Sty^enC • in - dene and their Po^merizable dSfves 47 wt 
/„ of non-polymenzable aromatic compounds and 15 wt. % of other non- 

tCThouS at aC!T 5 o C r J he t^ tUrC - " 3S co n1™ly agitaid°fo?a further 
at . ab out 25 C after the termination of heat generation. 1 liter of a 5 wt 
/„ aqueous solution of caustic soda was thereafter added to the mixture folbwed 

XTwTsSted off S r „ t0 f °? V th , e Catal * st - ^ Wus 

SKfi^iS^ ^ aS 3 ^ ^n-hUTil SS35 

15 nmo^!f 0 J the . arom ^ ti, r. petr , oleuin resin thus obtained was dissolved in the same 
amount of deca in and the solution was heated in an autoclave under a hvdro^n 
-ViW 0 " 1 at a tem P e rature of 300°C for 8 hours in the prS« 8 0 f 

to obtain a composition having a melt viscosity of 200 000 cos at 180°C t£ 
STSSSSS£ ¥ ^ app,icator J° a Popster filmTo a^hickness rfMO? 25 
20°C and kft TS t0 prepa . re an adhesive sheet - w «ich was then cooled to 
twVn»" £ ° 5tand , ov e™ight. In the same manner as in Example 3 the 

shown below "* ° f thc Shcet Were measured > w ™ «S 

30 Tacki ness (g/cm 1 ) 580 M 

Adhesion (g/15 mm) 1 900 

Cohesion (g/15 x 5 mm 2 ) 1,600 

T inn r Example 5. 

35 mark- ^ohS™/ SSP™^ Pdy^^polybutadiene block copolymer (trade 

S im P rc 20 , 5 ' P. roduct of Phillips Petroleum Company, USA) was 35 
added 100 g of Sample resin-5 having a hydrogenation decree of 70 o/ and 1 e of 

further »S2 WaS furthel " added ' ™ e n,/xTur^mfxe 7 d 0/ at l^clnd 
S^ofSwf 18S«C SUre SenS ' t,Ve h ° ,me,t composition h aving a ■* 

40 WHAT WE CLAIM IS:— 40 

#»\ A£ f| otme ^ Pressure sensitive adhesive composition, which comprises' 
(a) a block copolymer having the general formula comprises. 



45 



50 



45 S V homopolymer of a vinyl arene or a copolymer of two or more 

"fc s havmg an average molecular weight of from 5,000 to 125,000 B k 
L^ ?m °. P S ly 4 mer 0f a - conjugated diene or a copolymer of two oTmore 

Sf SfftSSTi 000 :ffl yd Tf ed ' havin « an averagfmolcS 
SI/JTd ?' , t0 250,000 and the content of the polymer block 
50 rkv ^Presented by B is at least 20% by weight, and P y 

( ' a m yd ,?,fc ei l ated ^a" 0 Petroleum resin, present in an amount of from 30 to 
300 parts by weight, based on 100 weight parts of the block co3vmer 
prepared by polymerizing a cracked petroleum fraction boiHnKa? a 
temperature with n the range of from -10 to 2Rn»r 3 Ji ™L • • 
55 Pf meri * ""saturated hydrocarbons^ Iea°st 50% 2 b? w^ightVwh chTre 

55 polymenzable aromatic hydrocarbons, and hydrogenatinf the resulting 55 

whici &^g&ssE&is£i a?a ition accord,n8 to c,aim 1 • in 



A— B 

and A is polystyrene and B is polybutadiene. 



60 
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3. A hotmelt pressure-sensitive adhesive composition according to claim 1, in 
which the block copolymer has the general formula 

A— B— A 

and A is polystyrene and B is polybutadiene, polyisoprene or hydrogenated 
5 polyisoprene. 5 

4. A hotmelt pressure-sensitive adhesive composition according to Claim 1, in 
which the block copolymer is a polystyrene-polybutadiene-polystyrene block 
copolymer and the hydrogenation degree of the hydrogenated armatic petroleum 
resin is from 30 to 80%. 

10 . 5 - A hotmelt pressure-sensitive adhesive composition according to Claim 4, in 10 

which the hydrogenation degree is from 50 to 80%. 

6. A hotmelt pressure-sensitive adhesive composition according to Claim 1 , in 
~ which the block copolymer is a polystyrene-polyisoprene-polystyrene block 

copolymer and the hydrogenation degree of the hydrogenated aromatic petroleum 
15 resin is from 50 to 100%. K 15 

7. A hotmelt pressure-sensitive adhesive composition according to Claim 1 , in 
which the block copolymer is a polystyrene-hydrogenated polyisoprene- 
polystyrene block copolymer and the hydrogenation degree of the hydrogenated 
aromatic petroleum resin is from 80 to 100%. 

20 8. A hotmelt pressure-sensitive adhesive composition according to Claim 1, in 20 

which the hydrogenated aromatic petroleum resin is present in an amount of from 
50 to 250 parts by weight, based on 100 weight parts of the block copolymer. 

9. A pressure-sensitive adhesive sheet-like material which comprises a sheet- 
like base material having thereon a coating of the composition claimed in Claim 1. 

25 10. A hotmelt pressure-sensitive adhesive composition according to claim 1 25 

and substantially as herein described in any of the Examples. 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Northumberland House, 
303/306 High Holborn, 
London, W.C.I. 
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